An increase in induced abortions in Sweden has been accompanied by an increase in the incidence of breast cancer of about 40% in women aged 20-44. To assess whether the apparent risk is real the risk of breast cancer was investigated in practically all Swedish women with a history of a legal abortion in the first trimester before the age of 30 during 1966-74 (n=49000). The cohort was followed up in the Swedish cancer register to identify cases of breast cancer diagnosed more than five years after the abortion until the end of 1984. The number of observed cases of breast cancer was 65 compared with an expected number of 84-5, estimated from the contemporary Swedish population with due consideration to age, giving a relative risk of 0-8 (95% confidence interval 0*58 to 0.99).
Introduction
Many epidemiological studies have investigated the risk of cancer of the breast in women who have had one or more abortions.' 2' Although the findings were not entirely consistent, most indicated increased risk.
Hypotheses regarding the possible association between abortions and an increased risk of breast cancer are based on the premise of incomplete differentiation of the cells in the glands of the breast during the first trimester. The changing concentrations of sex hormones during the second and third trimesters of pregnancy lead to increased differentiation of these cells. Interruption of a pregnancy during the first trimester causes an abrupt cessation of differentiation, which may result in a subsequent increase in the risk of breast cancer. [22] [23] A causal association between abortions and increased risk is also supported by experiments on animals.2223262
The association is consistent with the observation that an increase in the number of induced abortions in Sweden (from about 2800 per year in 1960 to more than 30000 in 1974,78 without any major change in the number of fertile women during the same period) was accompanied by an increase in the incidence of breast cancer of about 40% from 1961 Index abortion-An abortion as defined in the inclusion criteria was called an index abortion. A woman was not included in the study cohort if she had not had an index abortion, unless she had another legal abortion later during 1966-74 as defined in the inclusion criteria, which thus became the index abortion. The present study was a case-cohort study, based on incidence of breast cancer from the general population statistics29 and using the stratified ratio method."0 So far there are no official data in Sweden about the incidence of breast cancer regarding parity.
The number of women in the study cohort had to be estimated (appendix) because manual searches of records of the total cohort were too expensive. The total cohort was divided into four strata according to year of birth and general incidence of cancer of the breast in the different age ranges (table I). The precision of the estimated values was increased by using separate sample fractions drawn from each stratum by computerised random sampling; searches were performed for every record in the samples. (The number of sampled records for each stratum was at least four times that of the rough number of cases of breast cancer in each stratum, to ensure that the random errors from the samples would be much less than those among the cases.)
Women years at nrsk -In calculating women years at risk allowance was made for an induction period for cancer of five years, the most common period of latency shown in research on breast cancer, giving a follow up period from the fifth year after the year of the index abortion to the end of follow up-that is, 31 December 1984. (All women in the study cohort were assumed to be alive at the end of follow up, and all were under 48 at the end of follow up.) To assess risk of breast cancer immediately after a legal abortion calculations were also performed with an induction period for cancer of one year.
Expected number of cases of breast cancer was calculated in each stratum, based on its annual incidence in Sweden with regard to age and calendar year (appendix). Information on diagnosed cases of breast cancer was obtained by computerised linkage of records with the Swedish Cancer Register. The completeness of the registration of cases of breast cancer in Sweden is estimated at 98-2%. 3 Observed number ofcases ofbreast cancer-The search was made for every woman in the total cohort who had breast cancer diagnosed after the index abortion; women who fulfilled the inclusion criteria in whom breast cancer was diagnosed at least five years after the abortion constituted the observed number of cases of breast cancer. The ratio between the observed and the expected number of breast cancer cases constituted the relative risk. Different methods were used for estimating variances (appendix).
The maximum follow up periods for the study cohort were 6-8 years (33 000 women), 9-11 years (11 000), and 12-14 years (5000).
Of the study cohort, 41% ofwomen were nulliparous at the time of the index abortion. The The present study included only legally induced abortions-that is, interruption ofa healthy pregnancy. Furthermore, the proportion of women in the Swedish population who had had spontaneous abortion, assuming the same age distribution as that of the study cohort at the time of the index abortion, was estimated at less than 0.1.86 Women who had had an illegal abortion were not identifiable from the data. The incidence of illegal abortions in Sweden in the early 1960s was estimated at 2-4% of all recorded pregnancies."6 In the mid-1960s improved contraception (with the introduction of the contraceptive pill and permitted use of intrauterine devices) combined with more liberal interpretations of the law regulating BMJ VOLUME 299 9 DECEMBER 1989 abortions considerably decreased the number of illegal abortions, as occurred in the United States.3'
The general population statistics were based on all Swedish women, including the women in the study cohort. A possible contribution from this cohort to the general incidence of breast cancer would shift the relative risks in the present study towards unity. Our results, however, showed significantly decreased risks for women with 100% exposure to induced abortion.
The short follow up in the study is a limitation; only 5000 of the women in the study cohort were followed up for more than 11 
Appendix
The number of women in the study cohort (N) was calculated from each stratum i according to the formula: N = IN = X(Mj*n-/m1).
The expected number of breast cancer cases (E-) was calculated in each stratum from the estimated number of women years at risk, with indirect standardisation and adjustment for age and calendar year according to the formula: Ei = fi*2e,k, where fi = (Mi-C-)/m-; k denotes the number of women sampled in the relevant stratum and ranges from 1 to ni for stratum i; and eik is the cumulated expected individual incidence with due regard to age and calendar year.
Variances estimated by different methods-Observed numbers were assumed to follow a Poisson distribution. Expected numbers in each stratum were calculated according to Xeik is the sum of expected numbers of the n, cases in sample number i and I(e,2) is the sum of squares of the individual expected values of the n-cases. Variance for relative risk was calculated using Gauss approximation formulas" (presuming that observed (0) and expected (E) cases were not correlated):
V(O/E) = V(O)/E2+V(E)*02/E4, where V(IE-)=IV(E-).
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